MECHANISM 
AnD 
MACHINE 
THEORY 


Dynamics of Machine Systems 
Gears and Power Transmissions 
Robots and Manipulator Systems 
Computer-aided Design Methods 


List of Contents and Author Index 
Volume 28, 1993 


PERGAMON PRESS 
OXFORD e NEW YORK e SEOUL e TOKYO 


MECHANISM AND MACHINE THEORY 


The scientific journal of IFToMM 
The International Federation for the Theory of Machines and Mechanisms 


EDITOR-IN-CHIEF 

Professor T. E. Shoup 

Dean of Engineering and Sobrato Professor of 
Engineering, Santa Clara University, 

Santa Clara, CA 95053, USA 


EDITORS 

Herausgeber fir alle Beitrage in deutscher Sprache: 

Professor Dr-ing.habil. J. Volmer 

Technische Universitat, PSF 964, D 09010 Chemnitz, Germany 
Rédacteur pour toutes les oeuvres écrites en langue francaise: 

Dr L. Cloutier 

Faculty of Science and Engineering, Université Laval, Québec, 
Canada G1K 7P4 

Russian language editor: 

Professor P. A. Lebedev 

Ul. Sergievskaja 22, Stary Petershoff, 198904 St Petersburg, Russia 
Editor for book reviews, |FTOMM newssheets and feature articles: 


Professor A. Midha 

School of Mechanical Engineering, Purdue University, 
308 Mechanical Engineering Building, West Lafayette, 
IN 47907, USA 

Editor for papers on dynamics of machine systems: 


Professor J. P. Sadler 
Department of Mechanical Engineering, University of Kentucky, 
Lexington, KY 40506-0046, USA 


Editor for papers on manipulators, robotics and man-—machine 
systems: 


Dr E. Heer 
5329 Crown Avenue, La Canada, CA 91011, USA 


Editor for papers on computer-aided design and optimization: 


Professor G. E. Johnson 
Design Laboratory, Mechanical Engineering and Applied Mechanics, 
University of Michigan, Ann Arbor, Mi 48109-2125, USA 


EDITOR EMERITUS 
Professor F. R. E. Crossley, Branford, Conn., USA 


ASSOCIATE EDITORS 


Professor B. Roth, Stanford, Calif., USA 
Professor H. S. Yan, Tainan, Taiwan, R.O.C. 


HONORARY EDITORIAL ADVISORY BOARD 


Dr R. S. Berkof, Aston, Pa, USA 

Professor G. Bianchi, Milan, Italy 

Professor Dr-Ing. B. Dizioglu, Braunschweig, Germany 
Professor S. Dubowsky, Cambridge, Mass., USA 
Professor F. Freudenstein, New York, N.Y., USA 
Dr-ing. K. Hain, Braunschweig, Germany 
Professor R. S. Hartenberg, Evanston, Ill., USA 
Professor K. H. Hunt, Clayton, Victoria, Australia 
Dr J. Ishikawa, Yokohama, Japan 

Professor |. Kato, Tokyo, Japan 

Professor Dr F. L. Litvin, Chicago, Ill, USA 
Professor Dr N. |. Manolescu, Bucharest, Romania 
Professor L. Maunder, Newcastle upon Tyne, England 
Mr S. Molian, Olney, Bucks., England 

Professor Dr A. Morecki, Warsaw, Poland 
Professor Dr J. Oderfeld, Warsaw, Poland 

Dr E. Peizer, New York, N.Y., USA 

Professor Jack Phillips, Sydney, Australia 

Dr J. M. Prentis, Cambridge, England 

Professor J. S. Rao, New Delhi, India 

Professor G. N. Sandor, Highlands, N.C., USA 
Professor D. S. Tavkhelidze, Tbilisi, Georgia 
Professor G. V. Tordion, Québec, Canada 
Professor John J. Uicker Jr, Madison, Wis., USA 
Professor H. J. Warnecke, Stuttgart, Germany 

Mr E. J. Wellauer, Milwaukee, Wis., USA 
Professor Dr W. Wunderlich, Vienna, Austria 
Professor A. T. Yang, Davis, Calif., USA 


IFTOMM EXECUTIVE COUNCIL 


President: Professor A. Morecki, Poland 
Vice-President: Professor T. E. Shoup, USA 
Secretary General: Dr L. Past, Czech Republic 
Treasurer: Dr J. N. Fawcett, England 
Members: Professor J. Angeles, Canada 
Professor Y. Chen, P. R. China 
Professor G. Dittrich, Germany 
Professor Y. Hori, Japan 
Professor J. Nieto, Spain 
Professor Y. Sarkisyan, Armenia 


Past-President (ex off.) Professor G. Bianchi, Italy 


Publishing Office 
Pergamon Press Ltd, Pergamon House, Bampfylde Street, Exeter EX1 2AH, England 
[Te/. Exeter (0392) 51558; Fax 425370]. 


Subscription and Advertising Offices 
North America: Pergamon Press Inc., 660 White Plains Road, Tarrytown, NY 10591-5153, USA. 
Rest of the World: Pergamon Press Ltd, Headington Hill Hall, Oxford OX3 OBW, England 
[Te/. (0865) 794141; Fax 60285]. 


Published 6 issues/annum in January, March, May, July, September and November 


Subscription Rates 
Annual institutional subscription rate (1993): £395.00 (US$632.00). Sterling prices are definitive. US dollar prices 
are quoted for convenience only, and are subject to exchange rate fluctuation. Prices include postage and insurance 
and are subject to change without notice. Members of the US Council for the Theory of Machines and Mechanisms 
may order personal subscriptions at a concessional rate. Details of the rates are available on request. 


Back Issues 
Back issues of all previously published volumes, in both hard copy and in microform, are available direct from 
Pergamon Press offices. 


Copyright © 1993 Pergamon Press Ltd 


Second class postage paid at RAHWAY NJ. Postmaster send address corrections to Mechanism and Machine Theory, 
Pergamon Press Inc., 660 White Plains Road, Tarrytown, NY 10591-5153, USA. 


D. N. Zekovic 


S. Mitsi and K.-D. Bouzakis 


Pavel Lederer 


K. H. Hunt and 
E. J. F. Primrose 


Lee Heow Pueh 


Kao Y. Tsai, James Arnold 
and Dilip Kohli 


Gert Bar und Margitta Pries 


F. W. Liou and K. C. Peng 
J. Eddie Baker 

Jaroslaw Stryczek 

A. C. Rao and C. N. Rao 
A. C. Rao and C. N. Rao 


‘H. C. Chou and 
J. P. Sadler 


N. Anifantis and 
A. D. Dimarogonas 


José Maria Rico Martinez 
and Joseph Duffy 
Book Reviews 


P. J. Tikalsky 


S. D. Haddad 


List of Contents 


13 


23 


31 


43 


53 


65 
73 


83 


97 


113 


129 


145 


159 


165 


179 


179 


NUMBER 1 


Tensor—matrix method in the kinematical analysis of 
spatial mechanisms as seen from the point of view 
of equivalency of mechanisms 


Simulation of redundant manipulators for collision 


avoidance in manufacturing and assembly environ- 
ments 


Dynamische Synthese der Ubertragungsfunktion 
eines Kurvengetriebes 


Assembly configurations of some in-parallel-actuated 
manipulators 


Global resolution of redundancy without optimization 
for redundant manipulators 


Generic maps of mechanical manipulators 


Analytische Behandlung des Walzfrasens 


Experimental frequency response analysis of flexible 
mechanisms 


A comparative survey of the Bennett-based, 6- 
revolute kinematic loops 


Charakteristische Parameter hydraulischer Verdran- 
germaschinen mit Zykloidenverzahnungen 


Loop based pseudo Hamming values—l. Testing 
isomorphism and rating kinematic chains 


Loop based pseudo Hamming values—Il. Inversions, 
preferred frames and actuators 


Optimal location of robot trajectories for minimization 
of actuator torque 


Flash and bulk temperatures of gear teeth due to 
friction 


The principle of transference: history, statement and 
proof 


Dynamic Fracture Mechanics. By L. B. Freund 


Fundamentals of Noise and Vibration Analysis for 
Engineers. By M. P. Norton 


S. D. Haddad 


E. Heer 


E. Heer 


H. L. Chang and Y. C. Tsai 


Ahmad A. Smaili 


M. Griffis and J. Duffy 


R. Maiti 


Chang-Jin Li and 
T. S. Sankar 


J. Eddie Baker 
Jorge Angeles, Zheng Liu 


and Ralph Akhras 


Cai-Fang Meng and 
Xi-Nian Lu 


Corrigenda 


Marc J. Richard, 
Isaac Bindzi et 
Clement M. Gosselin 


Marc J. Richard, 
Francois Dufour et 
Stanislaw Tarasiewicz 


J. Schonherr 


Iwona Adamiec-Wo6jcik 
and Stanislaw Wojciech 


179 


180 


180 


181 


193 


207 


225 


233 


249 


261 


271 


281 


283 


301 


317 


327 


Applied Theory of Vibration Isolation Systems. By 
K. V. Frolov and F. A. Furman 


The Age of Intelligent Machines. By Raymond 
Kurzweil 


Foundations of Robotics—Analysis and Control. By 
Tsuneo Yoshikawa 


NUMBER 2 


Feasible design spaces of the pressure angle for spur 
gears 


A three-node finite beam element for dynamic analysis 
of planar manipulators with flexible joints 


Global stiffness modeling of a class of simple compli- 
ant couplings 


Torque characteristics of epitrochoid generated orbital 
rotary piston type hydraulic motors 


Development of efficient closed-form dynamic 
equations for robot manipulators using parallel and 
perpendicular concepts 


A geometrico—algebraic exploration of Altmann’s 
linkage 


The synthesis of smooth Cartesian trajectories for 
pick-and-place operations of spherical wrists 


Kinematic analysis of a planetary chain-link compound 
mechanism 


NUMBER 3 


Modélisation dynamique des systémes holonémes 
par la méthode des réseaux vectoriels 


Commande des robots manipulateurs par la 


programmation dynamique 


Synthese ebener Kurvengetriebe kleinster Abmes- 
sungen 


Application of a rigid finite element method in 
dynamic analysis of plane manipulators 


iv 


= 


P. Jacobi, J. Biedermann 
und K. Mugler 


Jae Kyun Shin and 
Sundar Krishnamurty 


Vassilios D. Tourassis 
and Dimitrios M. Emiris 


Dimitrios M. Emiris and 
Vassilios D. Tourassis 


W. Blajer, W. Schiehlen 
and W. Schirm 


Bahgat M. Bahgat and 
Sabry A. El-Shakery 


J. Yao and M. R. Smith 
P. Kulkarni, S. Pannu and 
B. C. Nakra 


Kazem Kazerounian and 
Roman Solecki 


E. H. El-Dannanh and 
S. H. Farghaly 


Sabry A. El-Shakery, 
Raafat A. Abou-Elnasr 
and Khald M. Khidr 


De-yuan Zhou 


M. M. El-Sawy, 
K. D. Willmert and 
M. Sathyamoorthy 


L. Cveticanin 


R. Braune und J. Lucke 


Roland Dutschk 


335 


347 


357 


375 


397 


407 


417 


427 


437 


447 


459 


471 


481 


495 


507 


515 


Bildunterstutzte Roboternavigation 


Standard code technique in the enumeration of 
epicyclic gear trains 


A comparative study of ideal elbow and dual-elbow 
robot manipulators 


Workspace analysis of realistic elbow and dual-elbow 
robot manipulators 


Dynamic analysis of constrained multibody systems 
using inverse kinematics 


A compact kinematic synthesis procedure for serial 
robot’s manipulator arms 


An Improved Complex Mass Method for force balanc- 
ing of planar linkages 


Unbalance response and stability of a rotating system 
with viscoelastically supported bearings 


Mobility analysis of general bi-modal four bar linkages 
based on their transmission angle 


Vibratory response of a sandwich link in a high speed 
mechanism 


Design nomograms and _ sensitivity analysis of 
maximum oscillating conveyors capacity 


Generating catastrophe circle and discontinuous lines 
of a face-mill cutter for cutting spiral bevel gears with 
teeth of constant depth 


NUMBER 4 


Nonlinear vibrations in three-dimensional linkages 


An asymptotic solution for weak nonlinear vibrations 
of the rotor 


Effektive Auslegung von Koppelgetrieben durch 
Integration von Genaulagen-Synthese und_ allge- 
meiner Optimierung 


Parameterdarstellung von Zahnflanken bogenver- 
zahnter Kegelrader 


Vv 


C. M. Kalker-Kalkman 
Eres Soylemez 
Carlo Innocenti and 


Vincenzo Parenti-Castelli 


J. K. Mills, L. Notash 
and R. G. Fenton 


J. Yao and M. R. Smith 
W. Zhang 


V. K. Sethi and 
V. P Agrawal 


Teun Koetsier and 
Bernard Roth 


Sunil Kumar Agrawal 
and Michael P. Shelly 
Yue-Qing Yu 
K. S. H. Sadek and 
A. Daadbin 
Ron. P. Podhorodeski 
Ming-Yih Lee, 
Arthur G. Erdman and 
Yevsey Gutman 


De Lun Wang and 
Da Zhun Xiao 


Shinobu Sasaki 


Liangsheng Qu, Ailin Xie 
and Xiao Li 


523 


539 


553 


563 


583 


593 


601 


615 


625 


631 


641 


651 


671 


685 


699 


An implementation of Buchbergers’ algorithm with 
applications to robotics 


Transmission optimization of right-angled four-bar 
mechanisms 


Echelon form solution of direct kinematics for the 
general fully-parallel spherical wrist 


Optimal design and sensitivity analysis of flexible cam 
mechanisms 


Force-balancing of linkages. A new method for 
proving the validity of counterweight arrangements 


The limit values of pressure angle and positions of 
maximal pressure angle of the spatial RSSR linkage 


Hierarchical classification of kinematic chains: a 
multigraph approach 


NUMBER 5 


In memorial to Oene Bottema 


Dynamic simulation and choice of generalized 
coordinates for a free-floating closed-chain planar 
manipulator 


Optimum design of the ASS’R flexible space 
mechanism via multiplier techniques 


Modelling of a torsion-bar cam mechanism 

An approach for ensuring manipulator tip accuracy 
near singularities 

Kinematic/kinetic performance analysis and synthesis 
measures of multi-DOF mechanisms 

Distribution of coupler curves for crank-rocker 


linkages 


Feasibility study of manipulator inverse kinematics 
problems with applications of optimization principles 


Study and performance evaluation of some nonlinear 
diagnostic methods for large rotating machinery 


vi 


eee 
) 


Qizheng Liao, 
Chonggao Liang and 
Qixian Zhang 

Letter to the Editor 

Response 

Book Reviews 

A. F. Vereshchagin 


Yevsey Gutman 


Anoop K. Dhingra 


A. Morecki 


M. O. M. Osman, 
R. V. Dukkipati 
and V. Siva Prasad 


Krzysztof P. Jankowski 
and Hendrik Van Brussel 


Krzysztof P. Jankowski 
and Hendrik Van Brussel 


Muqtada Husain and 
Kenneth J. Waldron 


Sridhar Kota and 
Shean-Juinn Chiou 


F. Xi and R. G. Fenton 
K. Wohlhart 


Long Yufeng and 
Lu Jiangqin 


Resit Soylu 
Resit Soylu and 
Kunter Ali Kanberoglu 


Wenjun Zhang and 
Dan Zhang 


715 


721 


725 


727 


727 


727 


728 


729 


741 


751 


763 


777 


795 
809 


819 


825 


835 


845 


Synthesizing spatial 7R mechanism with 16-assembly 
configurations 


Applied Dynamics of Manipulation Robots— 
Modelling, Analysis, Examples. By M. Vukobratovic 


Theory of Gearing. by F. L. Litvin 


Mechanism Design: Analysis and Synthesis, Vol. 1, 
2nd edn 


ROMANSY 8. Proceedings of the Eighth CISM- 
IFToMM Symposium on Theory and Practice of 
Robots and Manipulators 

NUMBER 6 

A new iterative algorithm for kinematic synthesis of 
gear drives for optimal speed ratio 

Inverse dynamics task control of flexible joint 


robots—|. Continuous-time approach 


Inverse dynamics task control 
robots—I|. Discrete-time approach 


of flexible joint 


Position kinematics of a two limbed mixed mechanism 


Use of orthogonal arrays in mechanism synthesis 


Special configurations of flexible manipulators 
The two types of the Orthogonal Bricard linkage 


On the optimum tolerances of structural parameters 


and kinematic parameters of robot manipulators 


Analytical synthesis of mechanisms—Part 1. Trans- 
mission angle synthesis 


Analytical synthesis of mechanisms—Part 2. Crank- 
rotatibility synthesis 


Conditions of crank existence for a particular case of 
the RSSR linkage 


vii 


ve 


Abou-Elnasr R. A., 459 
Adamiec-Wojcik |., 327 
Agrawal S. K., 615 
Agrawal V. P., 601 
Akhras R., 261 

Angeles J., 261 
Anifantis N., 159 
Arnold J., 53 


Bahgat B. M., 407 
Baker J. E., 83, 249 
Bar G., 65 
Biedermann J., 335 
Bindzi |., 283 

Blajer W., 397 
Bouzakis K.-D., 13 
Braune R., 507 


Chang H. L., 181 
Chiou S.-J., 777 
Chou H. C., 145 
Cveticanin L., 495 


Daadbin A., 631 
Dhingra A. K., 727 
Dimarogonas A. D., 159 
Duffy J., 165, 207 
Dufour F., 301 
Dukkipati R. V., 729 
Dutschk R., 515 


El-Dannanh E. H., 447 
El-Sawy M. M., 481 
El-Shakery S. A., 407, 459 
Emiris D. M., 357, 375 
Erdman A. G., 651 


Farghaly S. H., 447 
Fenton R. G., 563, 795 


Gosselin C. M., 283 
Griffis M., 207 
Gutman Y., 651, 727 


Haddad S. D., 179 
Heer E., 180 

Hunt K. H., 31 
Husain M., 763 


Innocenti C., 553 


AUTHOR INDEX 


Jacobi P., 335 
Jankowski K. P., 741, 751 
Jianggin L., 819 


Kalker-Kalkman C. M., 523 
Kanberoglu K. A., 835 
Kazerounian K., 437 

Khidr K. M., 459 

Kohli D., 53 

Kota S., 777 

Krishnamurty S., 347 
Kulkarni P., 427 


Lederer P., 23 
Lee M.-Y., 651 
Li C.-J., 233 
Li X., 699 
Liang C., 715 
Liao Q., 715 
Liou F. W., 73 
Liu Z., 261 

Lu X.-N., 271 
Lucke J., 507 


Maiti R., 225 

Martinez J. M. R., 165 
Mills J. K., 563 

Mitsi S., 13 

Meng C.-F., 271 
Morecki A., 728 
Mugler K., 335 


Nakra B. C., 427 
Notash L., 563 


Osman M. O. M., 729 


Pannu S., 427 
Parenti-Castelli V., 553 
Peng K. C., 73 
Podhorodeski R. P., 641 
Prasad V. S., 729 

Pries M., 65 

Primrose E. J. F., 31 
Pueh L. H., 43 


Qu L., 699 


Rao A. C., 113, 129 


Rao C. N., 113, 129 
Richard M. J., 283, 301 


Sadek K. S. H., 631 
Sadler J. P., 145 
Sankar T. S., 233 
Sasaki S., 685 
Sathyamoorthy M., 481 
Schiehlen W., 397 
Schirm W., 397 
Schonherr J., 317 
Sethi V. K., 601 

Shelly M. P., 615 
Shin J. K., 347 

Smaili A. A., 193 
Smith M. R., 417, 583 
Solecki R., 437 
Soylemez E., 539 
Soylu R., 825, 835 
Stryczek, J., 97 


Tarasiewicz S., 301 
Tikalsky P. J., 179 
Tourassis V. D., 357, 375 
Tsai K. Y., 53 

Tsai Y. C., 181 


Van Brussel H., 741, 751 
Vereshchagin A. F., 727 


Waldron K. J., 763 
Wang D. L., 671 
Willmert K. D., 481 
Wohlhart K., 809 
Wojciech S., 327 


Xi F., 795 
Xiao D. Z., 671 
Xie A., 699 


Yao J., 417, 583 
Yu Y. Q., 625 
Yufeng L., 819 


Zekovic D. N., 1 
Zhang D., 845 
Zhang Q., 715 
Zhang W., 593, 845 
Zhou D., 471 


Typeset in Great Britain by BPCC Techset Ltd, Exeter. Printed by BPCC Wheatons Ltd, Exeter 303 


= 


Reproduced with the permission of Pergamon Press Inc., by University 
Microfilms Inc. Duplication or resale without permission is prohibited. 


| 


>) 


